played an important role in the understanding of clinical heart disease. It has long been recognized that the risk of developing coronary heart disease or complications of hypertension is higher in individuals with LVH detected by ECG than in otherwise comparable subjects with normal ECGs.1,2 Early trials of antihypertensive therapy revealed that the benefit of treatment was also greatest in patients identified as being at high risk for developing coronary heart disease because of LVH detected by ECG or other evidence of preexisting heart disease.3 Based on these results, LVH detected by ECG has been accepted as a major risk factor for subsequent cardiac events.
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However, the practical usefulness of ECGdetermined LVH for identifying high-risk patients has recently been questioned. The principal reason for this is that ECG-detected LVH occurs in only a small proportion of patients (e.g., 5% or fewer of those with hypertension of average severity4). As a result, most patients who will suffer cardiac morbidity remain undetected by ECG.
Insights From Echocardiography The development and anatomic validation of echocardiographic methods to measure left ventricular muscle mass directly5-7 has led to an increased See p 815 knowledge about the role of cardiac hypertrophy in clinical heart disease. In a comparative study, we found that echocardiographic measurements had a sensitivity of 57% for mild LVH by necropsy criteria and 98% for moderate-to-severe LVH by necropsy criteria.8 In contrast, the sensitivity of various standard ECG criteria ranged from 15% to 35% among patients with mild LVH and from 10% to 57% among those with moderate-to-severe LVH in the same patients examined at necropsy. 6 .9%. The explanation for the poor performance of ECG criteria for detection of LVH appears to be both biologic and methodologic. Thus, ECG sensitivity was diminished both by obesity and by cigarette smoking, a cause of emphysema, as expected from the previous observation that an increase in the distance between the left ventricle and chest surface decreases the QRS voltage generated by a given LV mass.1525 Of note, the effect of obesity on ECG detection of LVH was partially dependent on the decision to index LV mass by height, because it became statistically insignificant when the more common body surface area indexation was used. Furthermore, Figure 3 of Levy et al showed that ECG sensitivity for LVH was extremely low, from 0% to 6%, in the first three quartiles of subjects with LVH and became appreciable only in those with the most severe LVH. Because severe LVH occurred disproportionately in older subjects, ECG sensitivity also rose with age, from 3% to 6% in subjects younger than age 70 years to 14% in subjects older than 70 years. Although these results indicate that ECG performance may be enhanced by consideration of demographic variables, it is unlikely that ECG sensitivity for LVH would be much higher than 25% among individuals who are elderly, not obese, and do not smoke, whereas it would be vestigially low among most adults who do not share all three of these characteristics.
An even more important reason for the poor performance of ECG criteria in this study23 lies in the particular ECG criteria that have been traditionally used in the Framingham Heart Study. Thus, two of the voltage criteria used (RaVL> 11 mm and RI+SI+SIII>25 mm) were previously shown to have sensitivity of only 6-10% for detection of increased LV mass,18 whereas the Sokolow-Lyon precordial voltage combination has been found to have modest sensitivity (20-33%) but excellent specificity. ' 
